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(54) Afterloader provided with remote control unit 



(57) A remote control device used with an after- 
loader for advancing and retracting a dummy wire as 
well as a treatment wire into and out of a patient which 
is to be treated with a radioactive element or elements. 
The remote unit is provided with displays for showing 
the advancement of a treatment or dummy wire as well 
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as indicating a treatment time. A sensor is provided to 
indicate that a transport tube through which a treatment 
or dummy wire will be advanced into the patient is prop- 
erly connected to the afterloader. 
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Description 

Field f the Invention 

The present invention relates to remote afterload- 
ing devices used to position radioactive treatment 
source wires inside patients afflicted with cancer or 
other diseases. 

PACKQPQUNP OF THE INVENTION 

Radiation is used to treat cancer and other dis- 
eases of the body. Brachytherapy, is a general term for 
the radiation treatment of cancer at close distances 
inside the body. During brachytherapy, a radioactive 
source or sources are positioned in the area needing 
treatment. Depending on the type of therapy, the radio- 
active sources are placed permanently inside the body 
during surgery, or transport tubes (treatment catheters) 
are placed in the body which are later temporarily 
loaded with radioactive sources. This temporary after- 
loading of radioactive material either involves a human 
handling the radioactive material and receiving radiation 
exposure, or a machine called a "remote afterloader" 
that will load and unload the radioactive material into 
and from the transport tubes. An individual operates the 
afterloader from a remote location so the individual will 
not receive any radiation exposure. The focus of this 
application will be on field of remote afterloaders. 

Remote afterloaders are devices generally used in 
the cancer field to accurately advance and retract a flex- 
ible drive member containing a radioactive source over 
a specified distance for a specified time period. A 
remote afterloader generally consists of a flexible simu- 
lation drive member, a flexible drive member containing 
a radioactive element, controllers and drive mecha- 
nisms to operate both types of flexible members, a 
shielding safe for the radioactive element, an internal 
timer, and an exit port attached to a rotating wheel that 
allows multiple transport tubes (previously placed into 
the patient) to be hooked up to the device at the same 
time. The remote afterloader usually sends out the sim- 
ulation member to check the patency of the transport 
tube without subjecting the patient to undue radiation 
exposure, and than sends out the radioactive element. 
After the treatment is performed in the first transport 
tube, the afterloader retracts the source into the shield- 
ing safe inside the afterloader, a wheel turns and aligns 
a slot containing the second transport tube to an exit 
port. The remote afterloader than repeats its function 
sending and retracting the simulation member and radi- 
oactive member through this second tube. The proce- 
dure is repeated until the function is carried out through 
all the specified transport tubes. Since the remote after- 
loaders use a fixed, short length radioactive source, the 
afterloaders must multi-step this source many times 
inside each transport tube to cover the diseased area. 

The current remote afterloaders on the market 
require the following complicated procedures before 



any treatment can take place: 

Initially, by hand, physical measurements must be 
made of each transport tube after it has been positioned 
inside the body using a simulation member, fluoroscopy, 
5 and a calibrated ruler. These measurements must accu- 
rately relate the physical distance the radioactive source 
needs to travel from the distal end of each tube to the 
inside of each transport tube to treat the disease inside 
the body. 

10 Secondly, two 90 degree X-Rays showing all the 
transport tubes inside the body must be made and digi- 
tized into a treatment planning computer. The physical 
length measurements taken prior to the X-rays, must be 
matched up with each digitized transport tube in the 

is treatment planning computer and the physical length 
measurements along with other treatment data must be 
entered for each transport tube. 

The computer than compiles all the data and a 
treatment plan is formed and stored on a magnetic com- 

20 puter disk. 

This computer disk containing the treatment plan is 
than entered into a treatment computer that programs 
and operates the remote afterloader. Finally, the treat- 
ment takes place. 

25 in most cases, the above setup steps take thirty 
minutes or more. The use of remote afterloaders were 
primarily designed for the treatment of cancer but can 
be used in other treatments of diseases. There are crit- 
ical factors that will not allow the current remote after- 

30 loaders to be used in the treatment of certain types of 
diseases. The main limiting factor is the long setup time 
required for treatment. In treatments where time is of 
the essence, such as restenosis used to treat heart 
patients, a long setup time could literally mean life or 

35 death for the patient. The present invention allows a 
specially designed remote afterloader to perform its 
duty in a much less time period, eliminating many of the 
time consuming steps. 

Other limiting factors of prior art treatment after- 

40 loaders are the physical size and amount of equipment 
necessary to operate a remote afterloader. In many 
treatment facilities, there is not enough room for this 
amount and size of equipment. Lack of certain safety 
features, such as an indirect but not a direct transport 

45 tube sensing device to ensure that the transport tube is 
properly connected to the afterloader, human error 
when measuring and translating treatment distance, no 
control of the speed in which the drive members move, 
no means to fine tune the position of the drive members 

so once they reach their target area, along with the lack of 
other safety features make the current remote afterload- 
ers limited in use and effectiveness. 

Thus, there exists a need for a simple, compact, 
portable, self-contained remote afterloader that can 

55 treat a patient with little or no setup time, and contains 
improved safety features. 

It is an object of the present invention to provide a 
portable, self-contained, remote afterloader that will be 
easy to maneuver and is compact in size. 
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It is another object of the present invention to pro- 
vide handheld controls instead of bulky workstations 
and computers. 

It is another object of the present invention to pro- 
vide safety features of an improved afterloader that can 
directly sense proper connection of the transport tube 
(treatment catheter) to the afterloader. 

It is another object of the present invention to pro- 
vide direct control of the speed in which the drive mem- 
bers move in and out of the afterloader. 

It is another object of the present invention to allow 
for direct measurement and translation of the treatment 
distance, eliminating chance of human error. 

Still another object of the present invention is to 
allow for fine tune adjustment of the drive member once 
it has reached its intended target 

SUMMARY OF THE INVENTION 

These and other deficiencies of the prior art are 
addressed by the present invention which is directed to 
a remote afterloader that is self-contained, compact in 
size, requires very little setup time and has improved 
safety features, 

The remote afterloader will be a simple one chan- 
nel device employing a single treatment tube that will be 
used primarily for treatment of disease at short dis- 
tances from the radial center of a fixed length source. 
For example, 99% of the restenosis in heart patients are 
1.5 centimeters or less in length. A fixed length, reusa- 
ble, radioactive source which is three centimeters in 
length would be able to treat greater than 99% of the 
vascular disease encountered at the time of the angi- 
oplasty. Other afterloading devices micro-step a 0.5 mil- 
limeter or less (in length) radioactive source and require 
two X-Rays showing all the transport tubes positioned in 
the body, from 90 degree angles, a digitizer to convert 
the X-Rays which are transmitted to a treatment plan- 
ning computer and a separate treatment computer to 
operate the remote afterloader. The remote afterloader 
according to the present invention will eliminate all of 
this, since a simple chart (based on the activity and 
length of the source) would easily display the treatment 
time required for each radius distance. 

Current remote afteiioaders require a physical 
measurement to be made of each transport (or treat- 
ment) tube, by taking a simulation wire, and positioning 
the wire inside the transport tube by use of fluoroscopy, 
marking the wire where is exits the transport tube, and 
physically measuring the wire on a calibrated ruler. 
These measurements must be recorded and matched 
up precisely with each transport tube in the X-Ray films, 
and entered into the digitized treatment planning com- 
puter prior to a treatment plan being generated. 

The remote afterloader, according to the present 
invention, eliminates all of the above steps. The trans- 
port (treatment) tube is connected to the afterloader and 
by simply using one of the two hand-held remote con- 
trols, a dummy (simulation) drive member is advanced 



into position through a connector port of the afterloader 
and into the body of the patient by direct verification 
under fluoroscopy At this point, a "memorize/home" 
button is pressed and the afterloader memorizes this 

5 position and retracts the simulation member to the 
"zero" (parked or home) position. The treatment time is 
set either using the remote control unit or by using an 
external timer on the afterloader. The operator than 
stands back a safe distance or behind a shield, acti- 

io vates the "active" mode on the remote control, presses 
the "treatment" button and the active member including 
the radioactive source is automatically advanced to the 
memorized position. At the end of the treatment time, 
the radioactive source portion of the active member is 

is automatically retracted into the shielding safe inside the 
afterloader. To ensure that the active member is prop- 
erly advanced from its "zero" (parked or home) position, 
the proximal end of both the dummy wire and the active 
wire should be positioned within the afterloader at an 

20 equal distance from the connector port. Furthermore, 
the length of the dummy wire and the active wire should 
be equal. Although only one remote control is neces- 
sary it is strictly for a safety backup and for convenience 
that two remote control units are provided. 

25 Instead of bulky equipment such as the digitizer, 
planning computer, treatment computer, and printers, 
all that is necessary to operate the remote afterloader is 
a simple hand-held remote control. This remote control 
provides many unique features that are simple to use. 

30 One feature is a toggle switch that will allow one to 
switch from the dummy (simulation) mode to the active 
(radioactive) mode. An appropriate use for this feature, 
is after the "memorize" button has been activated and 
one wants to double check the treatment position. As 

35 long as the toggle switch is in the dummy mode, the 
dummy member will go to the memorized position (the 
treatment timer will not start in the dummy mode). If 
everything looks good, the toggle switch is placed in the 
active mode and the treatment and timer begins once 

40 the radioactive member reaches the memorized posi- 
tion. 

Another feature of the remote control is a direct 
input on the speed in which the remote afterloader 
advances and retracts the drive members. By simply 

45 turning a knob or pressing a counter encompassing a 
speed control for the drive member, the speed of the 
drive member instantly decreases or increases. This is 
especially useful if a fine tune position adjustment of a 
drive member is needed. At any time, the position of the 

so dummy or active member, can be fine tuned if neces- 
sary, by simply pressing the advance or retract button 
on the remote control. This fine tuning feature would 
allow the drive member to be advanced or retracted only 
a small distance, such as a fraction of a millimeter. This 

55 is accomplished by setting the speed control at a very 
tow speed and quickly pressing the advance button or 
retract button. As long as the speed control is set at this 
very low value when either the advance button or the 
retract button very quickly, the drive member will move 
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only a very small or precise distance. Repeating this 
fine tuning procedure will place the drive member pre- 
cisely where indicated. 

The remote control also features a direct distance 
display of the drive member as it is moving, a display of 5 
the treatment timer as it is counting down, as well as an 
emergency retract button. When the emergency retract 
button is pressed, the timer instantly stops and the 
active member retracts into the shielded safe. If the 
afterloader is operating properly, pressing the treatment 10 
button again will send the active member to the proper 
location and the timer will resume from where it left off 
once the active member reaches its treatment position. 

There are several safety features used to assure 
that both of drive members are parked precisely in posi- 15 
tion in the afterloader. The remote afterloader contains 
optical sensors behind the parked (home or zero) posi- 
tion. Prior to each treatment, the drive mechanism 
"zeros" each drive member by retracting the drive mem- 
ber (dummy or active treatment wires) until the optical 20 
sensors do not sense the drive member. At this point, 
the drive mechanism immediately stops and advances 
the drive member until it is sensed by the optical sensor, 
and than advances the drive member a specified dis- 
tance to the home (zero) position. An encoding system 2s 
is also connected to each drive member as another 
backup safety device. During the aforementioned zero- 
ing procedure, if the optical sensors were to fail, the 
encoding system would not allow the retraction of the 
drive members past a certain point For example, the 30 
optical sensor associated with the active drive member 
is located inside the shielding safe, but distal to the radi- 
oactive segment of the active drive member. If the opti- 
cal sensor was to fail, the encoding system would not 
allow the radioactive segment to be retracted from the 35 
distal end of the safa The encoding system would reg- 
ister an "error and code number" on the distance display 
window of the remote control, indicating the problem. 
The radioactive core would still be safely contained 
inside the shielding safe of the afterloader. 40 

Another safety feature is that, during the retraction 
of a drive member from a transport tube, the encoding 
system will temporarily stop the drive member at the 
same number of counts from where it started and then 
the zeroing feature will be implemented. For example, if 45 
the encoding system counted 5020 counts for a drive 
member when it was advanced forward, it will count 
down to exactly 5020 counts on the retraction, stop the 
movement, and the zeroing function will take over. This 
is a safeguard from the member being retracted too fast so 
into the afterloader and overriding the zeroing capabili- 
ties. 

The encoding system also monitors the drive mem- 
ber for slippage and accuracy. The encoding system 
corrects for both many times a second as the drive ss 
member is being advanced and retracted. 

Prior art afterloaders use an indirect method to 
check that a transport tube is properly connected. A 
separate connector grips a transport tube and then 



locks it into the afterloader. This connector has a 
plunger that extends from the connector's distal end 
when a transport tube is placed into the connector's 
proximal end. A optical sensor inside the afterloader 
senses this extended plunger and indicates to the after- 
loader it is possible to send out the drive member. As 
the connector becomes weak, or full of debris, the 
plunger can extend and indicate that a transport tube is 
in place when in actuality, a transport tube is not even 
present. There are many times when a transport tube 
has fallen out of this type of connector due to a weak 
grip or improper hook-up. If the machine sends out a 
radioactive member and no transport tube is present a 
dangerous situation can occur. 

To eliminate the problem, the present invention 
employs a direct sensing mechanism that will indicate 
that the transport tube is properly connected directly to 
the afterloader. The hub of the transport tube will slide 
into the connector port of the afterloader, connect to the 
drive tube through which the drive member exits, and 
depress a pressure sensor or mechanical switch. A 
locking mechanism on the afterloader such as a slotted 
plate, will lock against the outside of the hub or onto the 
transport tube to hold the transport tube in place. A grip- 
ping apparatus similar to the device that holds a drill bit 
inside a drill could also be used to lock onto the tubing 
to lock the transport tube to the afterloader. The pres- 
sure sensor or mechanical switch must indicate a cer- 
tain amount of pressure, or be depressed, or electronics 
of the afterloader will cause the drive members to be in 
their zero (parked) positions. Unless the transport tube 
is properly positioned, the afterloader will not allow the 
drive members to move from their zero position. 

PRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention, and the advantages thereof, reference is now 
made to the following descriptions taken in conjunction 
with the accompanying drawings, in which: 

FIGURE 1 is a view of the remote control unit of the 
present invention showing the displays and func- 
tions; 

FIGURE 2 is a similar view of the remote control in 
Figure 1 , showing a different means to program the 
speed in which the drive members travel; 

FIGURE 3 is a partial cross-section of the connec- 
tor port exiting the end of the remote afterloader, 
showing a pressure or mechanical switch, a locking 
mechanism in the open position, and a transport 
tube ready to be connected to the remote after- 
loader; 

FIGURE 4 is a partial cross-section demonstrating 
the proper connection of the transport tube to the 
remote afterloader; 
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FIGURE 5 is a frontal view showing a first embodi- 
ment of the locking mechanism holding the trans- 
port tube in place; 

FIGURE 6 is a frontal view showing a second s 
embodiment of the locking mechanism holding the 
transport catheter in place; and 

FIGURE 7 is a schematic view of the afterloader 
connected to a patient 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention relates to the improved 
design and manufacture of remote afterloaders. The 
invention relates to a novel, compact, lightweight, easily 
portable, self-contained, afterloading unit that can eas- 
ily fit into the trunk of a small car and be moved from site 
to site. Afterloading units on the market today are too 
bulky or cumbersome to be easily transported. All cur- 
rent afterloading units are very expensive, bulky in size, 
and require a great amount of extra equipment including 
computers, a digitizer, and printers. They also require a 
special hook-up to workstations in order for the after- 
loader to operate correctly. 

The set-up procedure for prior art afterloaders is 
complicated and time consuming, making them unusa- 
ble for treating many types of diseases in which time is 
a critical factor. The present invention is a simpler 
design with very little set-up time and improved safety 
features. The present invention is operated either 
through direct AC power or by an uninterrupted power 
supply (UPS), in case of a power failure. Although the 
present invention is designed primarily for the treatment 
of vascular restenosis, it can be used to treat other dis- 
eases of the body, such as cancer. 

Referring now to the drawings, and initially to FIG- 
URE 1, it is emphasized that the Figures, or drawings, 
are not intended to be to scale. FIGURE 1 illustrates a 
hand-held remote control unit 10. This is the only equip- 
ment needed to operate the remote afterloader. The 
remote control unit 10 includes several displays and 
unique features pertaining to the use of remotely con- 
trolling the operation of the afterloader. For example, a 
direct distance readout 12 of a flexible drive member as 
it travels through the transport tube is provided. The dis- 
tance readout can be programmed to display counts, 
centimeters, inches, or fractions thereof. A second dis- 
play feature 14 provides a direct readout of treatment 
time. It will count down from the total time in seconds to 
perform a treatment procedure. The count down timer 
can be programmed by depressing the corresponding 
buttons 16 below the display or by an external count 
down timer on the afterloading unit. 

The remote control unit includes a toggle switch 18 
or similar device that will enable the operator to control 
either the dummy (simulation) drive member or the 
active (radioactive) drive member. A neutral position is 



also provided that allows the afterloader to be turned on 
and prevents any communication between the remote 
control and the afterloader. A green light 20 or other 
colored or similar display device is illuminated when the 
toggle switch 18 is in the dummy mode, and a red light 
22 or other colored or similar display device is illumi- 
nated when the toggle switch 1 8 is in the active mode. A 
green light 21 or other colored or similar display device 
is illuminated when the dummy drive member is in its 
"parked" (home) position inside the afterloader. A green 
light 23 or other colored or similar display device is illu- 
minated when the active drive member in its "parked" 
(home) position inside the afterloader. When the 
dummy member is moving, the green light 20 will flash. 
When the active member is moving, the red light 22 will 
flash. No lights other than the parked lights 21 and 23 (if 
the drive members are in their parked (home) position) 
will be illuminated if the toggle switch 18 is in the neutral 
position. To advance either the dummy or the active 
member, the toggle switch 1 8 must be in the correct cor- 
responding mode and an advance button or similar con- 
trol 24 must be depressed or engaged. To retract either 
the dummy or the active member, the toggle switch 18 
must be in the correct corresponding mode and the 
retract button 26 or similar device must be depressed or 
engaged. 

The speed in which the drive mechanisms advance 
and retract the dummy or active member is controlled 
from a rotatable knob 28 (rheostat) as in FIGURE 1, or 
from a series of programmable push buttons 32 as indi- 
cated by the remote unit 1 1 shown in FIGURE 2. This 
feature is very important for fine tuning the placement of 
either the dummy or the active member. The actual 
speed of the drive mechanisms controlled by the speed 
control 32 is illustrated in display 30. 

The next control is a push button 34 labelled "Mem- 
orize / Home". This control is used once the exact place- 
ment of the dummy member in the simulated treatment 
position is obtained. Normal use of the controls will be 
as follows: The distal end of a transport tube will be 
placed inside the body and the proximal end will be con- 
nected to the remote afterloader. The toggle switch 18 
will be placed in the dummy position. Depression of the 
advance button 24 and turning or programming the 
speed control will drive the dummy member into posi- 
tion within the body of the patient Fluoroscopy is used 
to monitor the movement of both of the drive members. 
As the dummy member approaches the target area in 
the body, it is advisable to decrease the speed so a pre- 
cise placement of the dummy member in the treatment 
area can be obtained. Releasing the advance or retract 
button 24 or 26 immediately stops the member move- 
ment. Once optimal placement is achieved, the memo- 
rize / home button 34 is depressed which would 
immediately memorize the exact position of the dummy 
member and retracts the dummy member to its zero 
(parked or home) position. The treatment timer 1 6 is set 
for the total treatment time. The position of the dummy 
member can be checked as many times as needed by 
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- pressing a treatment button 36. The count dawn timer 
will not start as long as the toggle switch 18 is in the 
dummy (or neutral) position. The real treatment begins 

- by placing the toggle switch 1 8 in the active position and 
pressing the treatment button 36. The afterloader auto- 
matically advances the active member to the memo- 
rized position. Once the active member is in position, 
the count down timer starts. When the count down timer 
reaches zero, as shown in display 14, the afterloader 
automatically retracts the radioactive segment of the 
active member into a shielding safe located inside the 
afterloader. 

If an emergency develops, pressing an emergency 
stop button 38 automatically stops the timer and retracts 
the active member into the shielding safe inside the 
remote afterloader. Once the emergency has passed, 
the positioning can be rechecked by placing the toggle 
switch in the dummy mode and pressing the treatment 
button 36. If everything is in order, the treatment can 
resume where it left off, by placing the toggle switch in 
the active mode and pressing the treatment button 36. 
The active member will travel to the memorized position 
and the treatment timer will resume where it left off. 

A final safeguard on the remote control is a key lock 
40. A key must be inserted into a slot 42 in the remote 
control and turned to the "On" position or no communi- 
cations from the remote control to the afterloader is pos- 
sible. 

FIGURE 3 illustrates a sensing device that directly 
senses the presence of a transport tube (treatment 
catheter) 44 provided with an enlarged hub 46 at one 
end. A connector port on the remote afterloader has a 
place to hook the transport tube 44 from the patient to 
the remote afterloader. A mechanical switch 48 pro- 
vided with a pressure sensing device 50 is located 
inside the connector port Of the remote afterloader and 
is in direct communications with the electronics that are 
responsible for the movement of the drive members via 
wires 52. Alternatively, non-hard wired communication 
can be used. FIGURE 3 shows the mechanical switch or 
pressure sensing device in the open position. In this 
open position the afterloader will not allow the drive 
members to move from their zero (home) positions. 
FIGURE 3 also shows a locking mechanism 56 that will 
hold the transport tube 46 in place. In this figure the 
locking mechanism in the unlocked position. 

FIGURE 4 illustrates the correct hook-up between 
the transport tube 44 and the remote afterloader. The 
pressure sensing device 50 of the switch 48 is 
depressed and the transport tube is locked firmly to the 
afterloader by a slide plate 58 with an opening too small 
to allow the hub 46 of the transport tube to pull through. 
Since the pressure sensor is depressed, a signal is sent 
to the controller electronics to allow movement of one of 
the drive members through an exit port 54 and then 
through the transport tube 44. The signals are moni- 
tored many times a second by the controller electronics. 
If for some reason the drive member (dummy or active) 
was advanced and the transport tube becomes 



detached from the connector port, the sensor 50 would 
immediately detect that no transport tube was present 
and signal the controller to immediately retract the drive 
member to its zero (home or parked) position. An error 
5 message with a code number (indicating the problem 
area) would show up on the distance or count display 
12. 

FIGURE 5 illustrates the locking device as 
described in FIGURE 4 firmly holding the transport tube 

10 in the locked position. The locking device includes the 
sliding plate 58 that fits into horizonal guiding channels 
60, 62 located adjacent to the exit port of the remote 
afterloader. The sliding plate contains a lip 64 for proper 
seating in the top horizontal guiding channel 60. The 

15 sliding plate can contain an opening large enough to 
allow the tubing section of the transport tube to pass, 
but not the hub of the transport tube, or it can bite or grip 
onto the wall of the tubing section of the transport tube. 
This opening is created by providing two horizontal por- 

20 tions 66, 68 connected to a vertical portion 70. 

FIGURE 6 illustrates a locking device similar in 
function to FIGURE 5. Instead of a sliding plate that fits 
into horizonal channels, a rotating plate 72 will rest on a 
stopper 74, which lines it up with a threaded hole on the 

25 remote afterloader and the end of the rotating plate 
locks to this threaded hole by means of a threaded 
screw. This rotating plate, like the locking device in FIG- 
URE 5. can contain an opening large enough to allow 
the tubing section of the transport tube to pass, but not 

30 the hub of the transport tube, or it can bite or grip onto 
the wall of the tubing section of the transport tube. 

RGURE 7 illustrates an afterloader 76 which is 
used in conjunction with the remote controller of the 
present invention to treat a patient with radioactive 

35 material. This afterloader is powered by an unirrterrupt- 
able power supply (UPS) 102 which in connected to the 
afterloader 76 by a standard wire or cable 108. The 
UPS 102 is connected, by a standard wire or cable 110 
to a standard plug 104 which would be inserted into an 

40 electrical outlet Both the UPS 1 02 as well as the remote 
units 10, 11 (noted by 112 in FIGURE 7) are connected 
to a controller unit 1 06 via a standard wire or cable 1 1 4. 
The controller 106 is provided within the afterloader unit 
and would include suitable electronics inducfing a solid 

45 state memory unit for controlling the operation of the 
afterloader. It is noted that the controller 106 could be 
provided with an internal power supply, such as a series 
of rechargeable batteries. In this instance, the UPS 102 
becomes unnecessary. Furthermore, a wireless com- 

so munication link can be established between the remote 
unit 1 12 and the controller 106, eliminating the need for 
wire or cable 114. Typically, an infrared or radio fre- 
quency signal can be utilized in this mode. 

The afterloader 76 includes a dummy wire 116 

55 which would be inserted into a patient to determine the 
correct treatment position. This wire 1 16 is provided on 
a pulley 94. Drive rollers 90, 92 would allow the dummy 
wire 1 16 to be advanced through the afterloader, out of 
a connector 98 shown in FIGS. 3 and 4 and into the 
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patient through treatment tube or catheter 100. One or 
both of the drive rollers 90, 92 can be provided with an 
encoder used to display the exact position of the dummy 
wire 116 within the body of the patient The encoder 
would read the moving wire by direct contact or by direct 
attachment to a moving mechanism that is in direct con- 
tact with the moving wire. The encoder is in direct con- 
tact with the controller 1 06 by a wire 1 1 8 or other means 
of conveying information from the encoder to the con- 
troller 106. An optical sensor or mechanical switch 122 
detects the proximal end of the wire and sends a signal 
to the controller 106 via a wire 126. The controller 106 
uses this information in combination with the signals 
from the encoder to position the dummy wire in its 
"zero" or "parked" home position. The distal end of the 
wire wraps around a pulley 94 which moves in unison 
with the drive rollers 90, 92. The controller 1 06 uses sig- 
nals from the encoder to control the movement of the 
pulley 94 via a wire 131 so that excess wire can be 
safely stored in a coiled manner until needed. The pul- 
ley system has a forward built-in brake system thai will 
not allow the drive rollers to advance the wire com- 
pletely from the pulley. The pulley also contains a 
reverse built-in brake system that will not allow the roll- 
ers to retract the wire beyond its home position. This 
brake system could be a mechanical lock that will only 
allow a set amount of rotation before a peg or rod would 
rest against an adjustable (determined by the overall 
length of the wire) stop and not allow further rotation. 
When the peg rests against the stop, a signal in sent to 
the controller to immediately stop rotation of the drive 
roller. At this point, if necessary, the operator can sand 
a signal from the remote unit 1 1 2 to the controller 1 06 to 
retract the wire if the forward brake system is engaged, 
or send the signal to advance the wire if the reverse 
broke system is engaged. 

The afterloader also includes an active treatment 
wire 118, a pulley 78, drive rollers 82, 84, at least one 
encoder, and an optical sensor or mechanical switch 88 
which would operate in the manner just described with 
respect to the dummy wire transport system. Informa- 
tion from an encoder provided proximate to the rollers 
82, 84 is transmitted through the controller 1 06 by a wire 
120. Additionally, information from the optical sensor 88 
is transmitted to the controller 106 via a standard wire 
124. The controller 106 uses signals from the encoder 
to control the movement of the pulley 78 via wire 1 30 so 
that excess wire can be safely stored in a coiled manner 
until needed. A shielded safe 86 is included through 
which the treatment wire 118 will pass. This treatment 
wire includes a radioactive element or elements which 
would be used to treat the patient. When the treatment 
wire is retracted into the afterloader, the radioactive ele- 
ment or elements would be stored in the safe 86 when 
the treatment wire is in its home position, tt is noted that 
the optical sensor 88 is located proximal to the shielded 
safe 86, but could be positioned in the shielded safe. 

The aforementioned emerging stop button 38 would 
operate in conjunction with either an emergency retrac- 



tion device 80 for retracting the radioactive treatment 
wire 1 18 into the safe 80, or with retraction device 96 for 
retracting the inactive dummy wire 1 1 6 to its home posi- 
tion within the afterloader. These retraction devices can 

5 also be operated manually. 

The present invention has thus been described, but 
it is desired to be understood that it is not confined to the 
particular forms or uses as shown and described, the 
same being merely illustrative, and that the invention 

10 may be carried out in other ways without departing from 
the spirit of the invention. Therefore, the right is broadly 
claimed to employ all equivalent instrumentalities com- 
ing within the scope of the claims. It is also maintained 
that the particular embodiments herein shown and 

is described are only some of the many that can be 
employed to obtain the results and objects of the 
present invention. 

Claims 

so 

1. A control unit used to remotely operate an after- 
loader provided with a radioactive source wire, an 
inactive treatment wire, a connector port through 
which the radioactive source wire and the treatment 
25 wire would travel, and an electronic controller pro- 
vided with a memory, the control unit comprising: 

a communications device between the control 
unit and the electronic controller; 
30 a first control device provided in the control unit 

for activating movement of the inactive treat- 
ment wire; 

a second control device provided in the control 
unit for entering the distance traveled of the 

35 inactive source wire into the electronic control- 

ler when the inactive source wire is advanced 
to a treatment site in a patient; 
a third control device provided in the control 
unit for advancing the radioactive source wire 

40 the same distance entered into the electronic 

controller by said second control device ena- 
bling the radioactive source wire to be 
advanced to the treatment site in a patient. 

45 2. The control unit in accordance with claim 1 further 
including a means for incrementally adjusting the 
position of the radioactive source wire and the inac- 
tive treatment wire. 

so 3. A device for treating a patient including: 

an afterloader unit provided with a radioactive 
source wire, an inactive treatment wire, an exit 
port through which said radiation source wire 
55 and said inactive treatment wire pass, a first 

encoder for sensing the distance said inactive 
treatment wire travels, a second encoder for 
sensing the distance said radioactive source 
wire would travel, an electronic controller pro- 
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vided with a memory connected to said first 
encoder and said second encoder; 
a communication device; and 
a control unit in communication with said elec- 
tronic controller through said communication s 
device, said control unit provided at a location 
remote from said afterloader, 
said control unit further provided with a first 
control device for activating the movement of 
said inactive treatment wire, a second control 10 
device for entering the distance traveled of said 
inactive treatment wire into said electronic con- 
troller when said inactive source wire is 
advanced to a treatment site in a patient, and a 
third control device for advancing said radioac- is 
tive source wire the exact distance entered into 
said electronic controller initiated by said sec- 
ond control device enabling said radioactive 
source wire to be advanced to the treatment 
site in a patient 20 

4. The device in accordance with claim 3 further 
including a connector for attaching a treatment tube 
to said exit port of said afterloader, said connector 
provided with a mechanical sensor which is directly 25 
impinged upon by the treatment tube when the 
treatment tube is properly inserted into said after- 
loader through said exit port, said mechanical sen- 
sor in communication with said electronic controller. 

30 

5. The device in accordance with claim 4 wherein said 
connector is further provided with a locking means 
for positively attaching the treatment tube to said 
afterloader. 

35 

6. The device in accordance with claim 5 wherein said 
afterloader includes first and second channels pro- 
vided above and below said exit port through which 
said locking means pass. 

40 

7. The device in accordance with claim 3 further 
including a shielded safe in which said radioactive 
source wire is stored. 

8. The device in accordance with claim 7 further 45 
including a first optical sensor for determining the 
position of said radioactive source wire when it is at 

its home position and a second optical sensor for 
determining the position of said inactive treatment 
wire when it is at its home position. so 

9. The device in accordance with claim 3 further 
including a means for retracting said radioactive 
source and said inactive treatment wire to their 
respective home position upon sensing a power ss 
failure on a failure of said electronic controller. 

1 0. The device in accordance with claim 9 wherein said 
means for retracting said radioactive source and 



said inactive treatment wire is a mechanical crank 
for rotation only in a retraction direction. 

1 1 . The control unit or device in accordance with any of 
the preceding claims further including a speed con- 
trol device for regulating the speed of movement of 
the radioactive source wire and the inactive treat- 
ment wire. 

1 2. The control unit or device in accordance with any of 
the preceding claims further including a fourth con- 
trol device for immediately retracting the radioactive 
source wire or the inactive treatment wire to its 
respective home position. 



8 



<EP 0791 374A2 J_> 




JSDOCID: <EP 079137 4A2J_> 



9 




<SOOCIl> <EP 079137 4A2J_> 



10 




JSDOC1D: <EP 0791374A2J_> 



11 



(19) 



J 



(12) 



(88) Date of publication A3: 

31.03.1999 Bulletin 1999/13 

(43) Date of publication A2: 

27.08.1997 Bulletin 1997/35 

(21) Application number: 97102819.6 

(22) Date of filing: 20.02.1997 



— — — liiiiiiiy.iuiiiii imijy 

Eur pean Patent Off ice 

Off ice europeen des brevets (11) EP 0 791 374 A3 

EUROPEAN PATENT APPLICATION 

(51) Int. CI. 6 : A61N5/10 



(84) 


Designated Contracting States: 


(72) 


Inventor: Liprie, Samuel F. 




DE ES FR GB IT 




Lake Charles, Louisiana 70605 (US) 


(30) 


Priority: 20.02.1996 US 603272 


(74) 


Representative: 


(71) 






Marsh, Roy David et al 


Applicant: 




Hoffmann Eitle, 




United States Surgical Corporation 




Patent- und Rechtsanwdlte, 




Norwalk, Connecticut 06856 (US) 




Arabellastrasse 4 








81925 MGnchen (DE) 



CO 

< 

to 
5> 



(54) Afterloader provided with remote control unit 



(57) A remote control device used with an after- 
loader for advancing and retracting a dummy wire as 
well as a treatment wire into and out of a patient which 
is to be treated with a radioactive element or elements. 
The remote unit is provided with displays for showing 
the advancement of a treatment or dummy wire as well 
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as indicating a treatment time. A sensor is provided to 
indicate that a transport tube through which a treatment 
or dummy wire will be advanced into the patient is prop- 
erly connected to the afterloader. 
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